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[ ZE] BT IR 20w o 20 fd HEAG 25 Lo M AR b MTHFR 2 8 22 250 K H 5 002 (FA) | TR 202 Ji 4012 (HCY ) 22 1] Y
KA, Tk I IR0 M DX B I i A A e A A T L 3k 915 B, K AN 4 af MTHER 3 PR b 5 7 4% S0 0 0 & A1 26 1Y
rs1801131 .rs1801133 PR/ i i 28 A8 05 00 5 I K6 A1 i i v HCY ¥R A FA JKOF- . 258 915 il ,rs1801131 4fi 4 %78 (CC
B K 3.39% 244 A8 (AC )N 28.74% ;rs1801133 £l 4 2825 (TT H)20.55% 2% 45 5 28 (CT 1)48.20% ., rs1801133 {3 & 1,
PP TRAE G | B AR SR 3 A2 A HCY #1 FA B 25 R34 Ge it 2% & X TT 40 HCY & T CC.CT 41, TT 41 FA kT CC
4, rs1801131AC 5 rs1801133TT JL N 4 A4 A E A A8 A HCY KFEW 25 F rs1801131AC 5 1s1801133CC  CT W54~ % [K 21
Go it 5 0RAHEH MTHER 35 H A7 8 0 2380 S54RI HCY (FA I3 B2 2 G AHOG e, Rk, 4R 45 2 4 bk
MTHFR 5 [ {37 55 14 28 2515 50, AT LAAT 1 X6 b S e 22 i A0 22 S 100 A B0 Dy 58, AT 90 5 AT TR A 26 366 PR 22 25 i % A 11 ke
FAE O R
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Correlation of homocysteine and folic acid with MTHFR polymorphism in the preconcep-
tional women

Lin Ning', Guan Xie*, Shi Hui', Wang Lijuan', Huang Lili', Chen Wei', Jiang Zhixin', Wu Yulin', Xu Haoqin',
Yue Ping?, Sun Xiaoru'"

("Jiangsu Clinical Laboratory of Reproductive Health, Jiangsu Institute of Planned Parenthood Research, Nanjing
210036 * Institute for Science & Technology Research of Chongqing Population and Family Planning/Key Labo-
ratory of Birth Defects and Reproductive Health, Chongqing 400020, China)

[Abstract] Objective:To evaluate the relationship between the polymorphism of MTHFR gene and the level of folic acid and
homocysteine in the preconceptional women of Jiangsu Province. Methods: A total of 915 preconceptional women were recruited. The
mutations of MTHFR rs1801131 and rs1801133 reported associated with congenital heart disease susceptibility were genotyped and the
levels of homocysteine (HCY) and folic acid (FA) in peripheral blood were detected. Results: Among 915 women, the rate of homozygous
mutation and heterozygous mutation of rs1801131 and rs1801133 were 3.39%, 28.74% and 20.55%, 48.20%, respectively. There were
significant differences in the level of HCY and FA among rs1801133 CC, CT and TT genotypes. In TT group, HCY was higher than that
of CC and CT group, but folic acid was lower than that of CC group. HCY level of compound mutant individuals rs1801131 AC and
rs1801133TT was significantly higher than that of the individuals both with rs1801131AC and rs1801133CC or CT. Conclusion: It is
found that there is a correlation between the concentration of FA and HCY in peripheral blood and the polymorphisms of MTHFR gene
which is associated with congenital heart disease. Therefore, for preventing congenital heart disease that might emerge from the genetic
polymorphisms, it is expected to help guidance of FA supplementation in preconceptional and early-pregnancy health care that under-
standing the mutations of MTHFR gene, and their correlation between the concentration of HCY and FA of preconceptional women.
[Key words | MTHFR gene polymorphisms; homocysteine; folic acid; preconceptional women
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] 784 2 b 2 B2 AR B (MTHFR) 2 P2 (folic
acid, FA) A1 [ B 2 Bt 44 12 (homocysteine , HCY ) X, i}
T % ) G HE S MTHIFR 2 [F] (%) 2848 0] 5 2 MTH-
FR WG PEEAG, S8R FA 5 HCY R &% . & i
EL RN FA F HCY 7KF & A 2846 5 A b,
FOR e RO WERG (S 008 ) 19 & A= B8 DI AR G 7
AT H e By b W &k BT MTHFR % A
rs1801131 10 i i 28 A8 5 R 5 Coia 1 & A A ORI,
K, T g2 birh MTHFR M 56 R0 5 10 2 25
PEOM ARG OL, DLR ARSI HCY W FA & &1
AARAE B, X6 07 TR S0 19 e A i 2 0 o —
G 1 B SR B R L

AR S 3 X VT 95 EB 43 X 915 i) 20 42 i fi:
KA Lo e MTHFR 36 R 2 5 k7404, w14
T AE O 5 AT bR A0 W AE 2 T M NRE TR o A
B, [EIEEHF rs1801131 I rs1801133 Wi 251 6
Tt 2 R (rs1801 131 AAACCC 1 rs1801133CCCTTT)
PEATAH A4, SR o 4, A4LBENLETL 15 f
(N 15 ) 4= i 300 ), 3 98 i 47 41 Ja] i HCY
WSEF FA S8R, DU T i MTHFR 2 238
PERIAMNE L7 56 HCY F1FA WREE RIS &R, Hh
P TR S0 9 — S T B 1 HE 4 2 (LR 2 A 4k

1 x&fFx

1.1 %

FEVLIRE 95 R o AR b & e B 1 N3 H AT
TE 3 AN H s e S A w0 A il A A, JF 4
BN R BT A& A A s 4 o g R
310 %1, 75 H 300 i), #5dk 305 1, 33t 915 f, “F-y
AR (26104285)% Kk 43 % |/ 18 %,

12 Fi#%
1.2.1 MTHFR % B & % #

KAEZ K H ATk, EDTA Pk, -5 05
PRHE A H DNA, R € [ ABI 24 W) #1119 Taq-
man-MGB # AR #l it i #) & . X 2%, & W
rs1801131 ,rs1801133 (AL R Z 4844, 51 ¥ ¥R £ 1%
P 1,

BARMARZRN 6 wl, HAFFHIE DNA B
AR 1 pL, WEHR 10 wghl,50°C 2 min 95 C 10
min J5,95°C 15 s.60 °C 1 min,40 ME , K2 58 1K,
J& 7€ ABI 7900HT #19% ¥ % i PCR X I 32 HU 5L A
Iy RIBERL
1.2.2 HCY #%a

AT L F KN, EDTA $UEE, M iF 43 85 1

% 1 TaqMan EZEE B 5| MR F 5

Table 1 Information for primers and probes by TagMan
allelic discrimination
(A= J¥5 (5'—3")
rs1801133
ElE7) F : CACAAAGCGGAAGAATGTGTCA
R : GACCTGAAGCACTTGAAGGAGAA
Wit FAM-AAATCGGCTCCCGCA-MGB
HEX-TGAAATCGACTCCCG-MGB
rs1801131
ElE7) F : GGAGGAGCTGCTGAAGATGTG
R : TCTCCCGAGAGGTAAAGAACAAA
WAt FAM-AAGACACTTTCTTCACTG-MGB

HEX-AGACACTTGCTTCAC-MGB

I DL B 2 4 1 Bl AR AR A BT A, SR FH I 2 Tl 1
AT,
1.2.3 FA #&nl

R E AL, 43 M . ) Unicel™ DxI
800 4 F Bl b2 & 6 A e o3 i A A T A
1.3 %itFF %

A BciE R SPSS 20.0 Bk irgeit, Pidl
6] HCY | M BR WK 2 Bk ] o K i, Z2 4 I Lh Bk
AT 22558, P L3R T LSD-q A 36 o AN A6 35
P<0.05 W2mBAGI R L,

2.1 MTHFR % B & F= % 4= X B 41 £ MTHFR
rs1801131s1801133 H4% & R B A B A 20 A
MTHFR rs1801131 AA F:F#Y 568.87% ,AC F&
[N (Y 28.74% ,CC FE AL 3.39%, 151801133 CC
eI 31.26% ,CT & X %Y 48.20% ,TT [ A 5
20.55%., A& HHR B WA AA/CT(32.02%) |
AA/TT (19.89% ) .AA/CC (15.96% ) AC/CT (15.96% )
(R 23).
x2 ZuHixtE ABs MTHFR EREBFHNARSH

Table 2 Frequency distribution of MTHFR genotypes in
preconceptional women

(A= SRR WR(%)  ELLEER BUE(%)
rs1801131  AA  621(68.87) A 1 505(82.24)
AC  263(28.74) C 325(17.76)

cC 31(3.39)

rs1801133 CC  286(31.26) C
CT  441(48.20) T
TT  188(20.55)

1 013(55.36)
817(44.64)
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#3 ZEixMEABSP MTHFR A2 AEERRASER
Table 3 Combination of different genotypes of MTHFR

two loci in preconceptional women

rs1801131/rs1801133 1% (%)
AA/CC 146(15.96)
AA/CT 293(32.02)
AA/TT 182(19.89)
AC/CC 111(12.13)
AC/CT 146(15.96)
AC/TT 6(0.66)
Ccc/cc 29(3.17)
CC/CT 2(0.22)
CC/TT 0(0.00)

22 FRREAEA HCY . FA R E & LR
rs1801133 £if 5 ,HCY 1 FA B & & 78 CC.
CT F1 TT %A Z 7] 22 55 B 2 (P<0.05) ; TT 41 HCY
S35 F CCLCT 41 20% . 14% (P<0.05) ; TT 41 FA fi
T CC 4l 16% , A W] .22 5 (P<0.05) . T rs1801131
A HCY A1 FA & 7E AA AC FI CC R AL Z
2R LG EE L (K 4D),
23 FAAMSREAZE HCY FA R E
1€ 1s1801131 7 s H ,AA AC/CC W 41 2 [f]
HCY 1 FA & & B 25 M 1s1801133 i 5
o, CT/TT 201 HCY W & T CC 41 10% .CT/TT 41
() FA # AR T CC 4 13%, ¥4 B .22 57 (P<0.05,
x5),

F 4 rs1801131.rs1801133 FEIEE E HCY.FA iR EHLLE&
Table 4 Comparison of HCY and folic acid concentrations in different genotypes of rs1801131 and rs1801133

o 5 FE PR 7Y il %% HCY (pmol/L) F1a P1iHE iR (nmol/L) F1E P
11801131 AA 45 6.89+1.99 2.137 0.124 10.93+3.89 1.974 0.144
AC 36 6.29+1.44 10.79+3.68
(o0 17 6.05+1.04 12.98+4.79
rs1801133 CC 45 6.15£1.26 4.247 0.017 12.10+4.22° 3.362 0.039
CT 32 6.49+1.76 11.22+3.92
TT 21 7.40+2.10 9.41+3.21

55 1s1801133TT 41 48 ,"P<0.05,

*£ 5 rs1801131AA AC/CC 4R 8 #0 rs1801133CC.CT/TT A8 HCY.FA K BRI L&
Table 5 Comparison of HCY and folic acid concentrations in rs1801131AA AC/CC group and rs1801133CC CT/TT group

o7 15, LA il %% HCY (pmol/L) t {8 P B2 (nmol/L) XK= PE
rs1801131 AA 45 6.99+1.99 1.954 0.055 10.93+3.89 -0.682 0.497
AC/CC 53 6.21+£1.32 11.49+4.15
rs1801133 cC 45 6.15+1.26 -2.091 0.039 12.10+4.22 1.991 0.049
CT/TT 53 6.85+1.94 10.50+3.73
2.4 1s1801131AA/AC/CC #= rs1801133CC/CT/TT 21 ®6 TREERBAGH HCY REMER
A28 6g HCY (FA R JE# b4z Table 6 Comparison of HCY concentration in different

HCY SRS B TR, 2RA51T
BL(PO0S) i — 2P LA S KB, 1s1801131AC
5 1s1801133TT 41 & W & & 2= 48 K 4 5l & F
rs1801131AC 5 1s1801133CC.CT A A AR
K 27% 28%, A1t ohr, 227U (P<005),
rs1801131 ACAs1801133 TT B & RA M Nk, 5
rs1801131 AAAs1801133 TT & &R AEMAR HCY Ik
JERA L, BARBAT B 25 5 (R A T (R 6).
FA & fEfs A2 M 20 e85 L (P005)

it
SRR WL T T 0 e R 2 —

3 it

genotype combinations

rs1801131/rs1801133 1% HCY(pmol/L) P{E"
AC/CC 15 6.05+1.41 0.018
AC/CT 15 5.99+1.31 0.014
AA/TT 15 7.30+2.39 0.641
AC/TT 6 7.67+1.27 -

"5 AC/TT He%,

Hp ) AR R B R R B, 2011 AR 4 [ A
W 22 B G 1T L™ S0 & IR B T 40.95/
10 000, SRR IE 5 2 LUF LESET R H A 4
LA R I 1 8 62, Lok B ACRE
MTHFR % K 5 750000 & A=A ¢ ,MTHFR & 1A
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ZEAR LI FAR & A S0 A AU 17 MTHFR J2: F
A FIHCY AR 428 v i G B  MTHEFR 26 PR 37 82
(1) 5845 BEAS 5| L 1 1 0 P T [, il — 25 S 30k ) FA
KR HCY K3,

AT R, rs 1801133 £li 4 28 28 A (TT FE K
) b 20.55%, ZRa SAEASE (CT AL &
48.20% ;1s1801131 4li & 5848 & (CC FEH AL ) |5
3.39% JR A RASA (AC ZE A b 28.74%,

M 3 A JE L HCY FIFA B9 &, & 30 H ik
JEAE rs1801133CC . CT Al TT 3 K Kl 2 7] 22 53 W g
(P<0.05),TT #H ¥ & & Bl & & HCY., % FA;
rs1801133 CT/TT 419 HCY ¥ & & T CC 41 10%,
i FA KA T CC 41 13%, 2 S HE G it X,
LA LS5 R a] (A 427 2 rs1801133 v 5 11 58 48 A
5 R BEGPE R R 5 SOk aE — 3

FHA W EIN A 11801131 HIZA AC A
RIA rs1801133 24 CT JE RN M Z & RAM A T
AR FREZ I 151801133 4l 4 Y TT JE A K 28 A48
AMER 5 HCY FIMIK FA L%,

AHWFFEHF rs1801131 1 rs1801133 WA A
) 56 R R E A T2 A4 U B, SRR 4L (R
HRAEANME) HEZE HCY WEAH 25, M
rs1801131AC/rs1801133CT & & RAEM G FMAS
rs1801131AC/rs1801133CC ( B A= 51 ) 41 & 1 4~ A ik
17 HOHR A 2 A A B SOk A 1) 22 SRR EE . i
rs1801131AC/rs1801133TT & A A (M A 5 1s18
01131ACks1801133CC rs1801131AChs1801133 CT P
T2 A 978 AN RFHECA: HCY WS TH 225, [FIRT,
rs1801131 AChs1801133 TT B & RA WM A~k , 5
rs1801131AA (BFA: 7 )/rs1801133TT & A RAL A&
) HCY ¥R EEAH H , AR AT B B 22 5 (A EE A Tt

SIBUR I 8 AW N B o e R 1o G DN i
TEAE—E H il MTHFR JER 278 | 558000 M 56
f) MTHFR %t A rs1801133 i /5 (9 & 248 LI K&
rs1801131 F1 rs1801133 P A {az s A [i] 5 A% Fik [A AU
IR A R A 548 X F RN HCY F FA 7KF-3%
BT R HCY, ik FA MBS, A Fs £,
HCY AR5 8 215 & Je 0 i 448 W LA B it 4%
P 1 — A S FE R R 2, A HCY AR 5%
TESE O AR L R FEEE AR . R I A 5]
S TEZERT Lot NBE rs1801133 3 s (2848 | i e
ai A R (TT KW &) DL & rs1801131AC/

rs1801133TT & & 548 MM A LH8H5

TE A 2P HT 2ot AR, R & HCY IR
FA L4 1 151801133 4li A 58 A8 A4 (TT JE Y ) 5
20.55% rs1801131AC/rs1801133TT & 4 578 1y 4~ 14k
WA 0.66% , BT LAEE WA AR B IR M Lot ANHE A
BRI T 5 260 5 R DG IR RS R PAT 18 485 75 155 4
AR FA FIRRE T, SR 45 47 KU 56 R
A I T HCY FFA B & &t A R TR 4200 e A
B0 2 S0 K AR S TR ARG RN FA TR
ST S0 Y — S T B HE R B AR | R R
ARSI 1 &
EES4
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